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(57)Abstract 

PURPOSE: To improve corrosion resistance by providing a specific magnetic 
electroless plating layer having the particular surface roughness on a substrate. 
CONSTITUTION: Non-magnetic electroless plating layers (electroless NiP 
plating layer 2, acidic layer 4 and protection layer 5) are sequentially provided on 
a glass substrate 1 having the surface roughness where the maximum height 
(Rmax) is 500&angst; or less. In order to obtain good magnetic characteristic of 
the layer 4, a magnetic base layer 3 is provided and a lubricant layer 6 is 
provided on the upper most surface. The layers 3, 4, 5 are formed by the' 
sputtering method. Thickness of the layer 3 is about 500 to 3000&angst;. It is 
preferable that the surface roughness of the substrate 1 is set to 150 to 
500&angst; in the maximum height and desirably to 150 to 400&angst, except for 
the case where the projected and recessed metal layers are formed at the 
surface. The total thickness of respective layers is preferably set to the 
thickness where the maximum height of the surface of the magnetic recording 
medium is maintained within the range of 150 to 400&angst;. The layer 2 has the 
thickness of about 1000 to 20000&angst, while the layer 3 about 500 to 
3000&angst;, the layer 4 about 300 to 1000&angst;, the layer 5 about 50 to 
500&angst; and the layer 6 about 5 to 100&angst;. Thereby, durability and 
corrosion resistance can be improved. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the substrate for magnetic-recording media, its 

manufacture approach, and a magnetic-recording medium. 

[0002] 

[Description of the Prior Art] A thin film metal mold magnetic-recording medium prepares a magnetic 
layer, a protective layer, and a lubricating layer one by one on a substrate, and is constituted. And as a 
substrate for magnetic-recording media, the aluminum containing alloy substrate which prepared the 
nonmagnetic electroless deposition layer (non-electrolyzed NiP deposit) in the front face is used widely. 
Conventionally, it follows on the demand of the densification of a magnetic-recording medium, and it is 
required that the surfacing height from the magnetic-recording medium of the head at the time of record 
playback should be made low. At present, 1000A thru/or 750A of the stable surfacing height of a head 
are limitations. And although 500A or less is demanded for much more formation of high density 
record, it has not yet attained. 

[0003] In order to fly to stability in surfacing height with a low head, a bigger projection than the 
surfacing height of a head must not be shown in a magnetic-recording medium front face, and making 
surface roughness of a magnetic-recording medium small, in order to secure the low surfacing height of 
a head is examined. However, since a magnetic recording medium present Winchester type is the device 
in which a head contacts a magnetic-recording medium at the time of a halt, when the front face of a 
magnetic-recording medium is made smooth too much, it has the problem referred to as that a head and 
a magnetic-recording medium start an absorption phenomenon. 

[0004] Then, in order to secure endurance, and to prevent adsorption with a head and a magnetic- 
recording medium and to make frictional force between both small, the texture processing substrate 
which prepared mechanical irregularity in the front face of a non-electrolyzed NiP deposit is proposed 
by texture processing. However, in a texture processing substrate, there is a limitation in the surfacing 
height of the head which may fall, and surfacing height of 500A or less cannot be guaranteed. In texture 
processing, it is because it is easy to produce the abnormality projection by generating of weld flash 
with a polish tape or a polish abrasive grain in order to process the front face of the non-electrolyzed 
NiP deposit which is a metal. 

[0005] Recently, the glass substrate etched chemically is proposed by JP,60-136035,A, JP,63-225919,A, 
etc., and forming further the metal layer of the irregularity which consists of aluminum etc. in vacuum 
evaporationo or a spatter on a glass substrate by JP,62-256214,A etc. is proposed. However, there is a 
problem said that an alkali component is eluted from the edge of a glass substrate etc., and it makes a 
magnetic metal thin film corrode under a high-humidity condition as pointed out in JP,63-26931,A etc. 
[0006] On the other hand, this invention person etc. proposed preparing a non-electrolyzed NiP deposit 
in a smooth glass substrate by predetermined thickness in order to offer previously the magnetic- 
recording medium which was excellent in corrosion resistance using the glass substrate (Japanese Patent 
Application No. No. 57030 [ three to ]). However, in a current technique, since the magnetic-recording 
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medium with a smooth front face produces big stiction although it does not reach even adsorption or 

adsorption of a head as mentioned above, a problem is in endurance practically. 

[0007] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
actual condition, the purpose is excellent in corrosion resistance, adsorption of a head can be prevented, 
and it is in moreover offering the substrate for magnetic-recording media with which surfacing height of 
500A or less of a head is obtained by being stabilized, its manufacture approach, and a magnetic- 
recording medium. 
[0008] 

[Means for Solving the Problem] That is, the summary of this invention of each invention is as follows 
about the substrate for magnetic-recording media, its manufacture approach, and a magnetic-recording 
medium. The 1st summary of this invention consists in the substrate for magnetic-recording media 
characterized by for the maximum height (Rmax) preparing the nonmagnetic electroless deposition layer 
of surface roughness 500A or less, and changing on the glass substrate with which the maximum height 
(Rmax) has surface roughness 500A or less. The 2nd summary of this invention prepares an activation 
process and an electroless deposition process in sequence a susceptibility chemically-modified [ of the 
glass substrate with which the maximum height (Rmax) has surface roughness 500A or less ] degree. In 
the manufacture approach of the above-mentioned substrate for magnetic-recording media which 
establishes a rinsing process between each process and changes, it consists in the manufacture approach 
of the substrate for magnetic-recording media characterized by establishing the desiccation process of a 
glass substrate between an activation process and an electroless deposition process. On the glass 
substrate which has surface roughness 500A or less, the maximum height (Rmax) prepares a 
nonmagnetic electroless deposition layer, a magnetic layer, a protective layer, and a lubricating layer 
one by one, and changes, and the 3rd summary of this invention consists in the magnetic-recording 
medium characterized by the maximum height (Rmax) of a lubricating layer being 500A or less. 
[0009] Hereafter, this invention is explained to a detail. First, the substrate for magnetic-recording media 
and its manufacture approach of this invention are explained. On the glass substrate with which the 
maximum height (Rmax) has surface roughness 5 00 A or less, the maximum height (Rmax) prepares the 
non-electrolyzed NiP deposit of surface roughness 5 00 A or less, and the substrate for magnetic- 
recording media of this invention changes, and the thing for which the above-mentioned substrate for 
magnetic-recording media prepares an activation process and an electroless deposition process in 
sequence a susceptibility chemically-modified [ of the glass substrate with which the maximum height 
has surface roughness 500A or less ] degree, and the desiccation process of a glass substrate is 
established between an activation process and an electroless deposition process in the manufacture 
approach which establishes a rinsing process between each process and changes — it can manufacture. 
[0010] In this invention, in order that a glass substrate may raise the endurance [ medium / a head and / 
magnetic-recording ] of friction wear, the glass substrate with which the maximum height has surface 
roughness 500A or less is used. The above-mentioned glass substrate can be obtained by carrying out 
chemical etching of the soda lime substrate by which mirror plane finishing was carried out, or the glass- 
ceramics substrate (for example, Nippon Electric Glass trade name "ML-5") of a lithium system to 
predetermined surface roughness. Moreover, the glass-ceramics substrate (for example, trade name of 
the U.S. and Coming, Inc. "a kana site") controlled by crystallization and polish by predetermined 
surface roughness can also be used as it is. In addition, especially the quality of the material of a glass 
substrate is not restricted, but it can also use it for it, carrying out chemical etching of the alkali-free- 
glass substrate to predetermined surface roughness. 

[001 1] The surface roughness of a glass substrate has the good range of 150A - 500A at the maximum 
height. It is the range of 150A - 400A preferably. When the maximum height is less than 150A, and it 
considers as a magnetic-recording medium, adsorption power becomes large between a head and a 
magnetic-recording medium. Moreover, when the maximum height exceeds 500A, and it considers as a 
magnetic-recording medium, in surfacing height of 500A or less, a head produces the phenomenon of 
colliding with the projection of a magnetic-recording medium, and stable head surfacing cannot be 
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secured. However, when forming the metal layer of the irregularity which consists of aluminum etc. in 
vacuum evaporationo or a spatter on a glass substrate by the approach proposed in JP,62-256214,A 
mentioned above, the glass substrate by which mirror plane finishing was carried out can be used. 
[0012] The substrate for magnetic-recording media of this invention is manufactured through an 
activation process and an electroless deposition process a susceptibility chemically-modified degree one 
by one. And before a susceptibility chemically-modified degree, a cleaning process is usually 
established. Moreover, a rinsing process is established between each process and ion exchange water or 
ultrapure water is suitably used as wash water. 

[0013] A cleaning process is a process which washes the front face of a glass substrate, for example, can 
be performed according to the "washing approach of glass" of a compendium "a glass surface 
design" (Yoichi Oba work, modern edit company). Specifically, the approach of using ultrapure water, 
the approach of using an alkali cleaner, the approach of using an acid cleaning agent, the approach of 
using a surfactant (detergent), etc. are mentioned. Since especially the approach of using neutral 
detergent can perform sufficient cleaning, without damaging a glass substrate, it is desirable. 
[0014] A susceptibility chemically-modified degree and an activation process are processes which give 
catalytic activity required in order to make a glass substrate start electroless deposition. That is, the front 
face of a glass substrate needs to form the catalyst nucleus of noble metals, such as Au, Pt, Pd, and Ag, 
on the surface of a glass substrate, in order to start electroless deposition, since there is no catalytic 
activity. 

[0015] Each above-mentioned process is carried out as follows. First, a glass substrate is immersed in 
the solution containing the divalent metal ion which consists of Sn, Ti, Pb, Hg, etc., and a divalent metal 
ion is made to stick to a substrate front face (susceptibility chemically-modified degree). Subsequently, a 
catalyst nucleus is made to form in the activation solution containing the noble metals used as the 
aforementioned catalyst nucleus on the surface of a glass substrate according to a reduction operation of 
the divalent metal ion which was immersed and adsorbed the above-mentioned glass substrate 
(activation process). 

[0016] The tin chloride (SnC12) water solution of 0.1 - 1 g/1 is usually suitably used for a susceptibility 
chemically-modified [ of this invention ] degree, and it is immersed by the glass substrate for 0.5 - 5 
minutes into a tin chloride water solution in ordinary temperature. Moreover, in the activation process of 
this invention, the palladium-chloride (PdC12) water solution of 0.1 - 1 g/1 is used suitably, and it is 
usually immersed by the glass substrate for 0.5 - 5 minutes into a palladium-chloride water solution at 
30-60 degrees C. 

[0017] A susceptibility chemically-modified degree and an activation process are SnC12 called a 1 liquid 
type. PdC12 It is good also as process more nearly same than using a mixed water solution. It will be 
[ that the good electroless deposition film is easy and ] desirable, if it shifts to the following activation 
process, without drying the front face of a glass substrate after a susceptibility chemically-modified 
degree when it considers as an independent process. 

[0018] The greatest description of the manufacture approach of this invention is in the point of having 
established the desiccation process of a glass substrate between the activation process and the electroless 
deposition process. The meaning of the above-mentioned desiccation process is as follows. That is, in 
the electroless deposition which is a wet process, in order to hold the activity of the front face to 
homogeneity, between each down stream processing is usually moved by the plated object in the 
condition of having got wet. Therefore, if the common sense of electroless deposition is followed, the 
glass substrate which shifts to an electroless deposition process from an activation process will shift to 
an electroless deposition process in the condition of could pull up from the rinsing process after an 
activation process, and having got wet as it is. 

[0019] However, even if the plating parts which contain 700A - 2000A BUTSU in a non-electrolyzed 
NiP deposit in the also unexpectedly above usual processings occur frequently and use the glass 
substrate which carried out mirror polishing, when according to this invention person's etc. knowledge 
the maximum height becomes the surface roughness exceeding 500A and it considers as a magnetic- 
recording medium, there is a problem that low surfacing of a head of 500A or less is not attained. 
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Although this technical issue consists therefore, it is thought that the appearance of a substrate for 
magnetic-recording media like this invention was resisted. 

[0020] Compared with the part which has not generated BUTSU, it has become clear that the spectral 
intensity of palladium and tin is strong as a result of the EPMA (X-ray microanalyser) analysis of the 
abnormality growth part of BUTSU. What the electroless deposition reaction was actively performed in 
the part to which tin thru/or palladium stuck mostly, and BUTSU generated from this is presumed. 
[0021] The reason which many parts generate [ tin thru/or palladium ] locally is considered as follows. 
That is, a series of processes of performing electroless deposition processing to a glass substrate are 
performed after the substrate front face has got wet. The tin layer thru/or palladium layer which stuck to 
the glass substrate front face has adsorption-film thickness very as thin as dozens of A or less, and it is 
not the continuation film perfect to field inboard but the punctiform discontinuous adsorbed state of a 
glass substrate. And since adsorption power with a glass substrate is weak and it is easy to move it after 
the front face of a glass substrate has got wet, tin or palladium is presumed to be what it is easy to 
condense to an ununiformity locally. After the activation by the palladium water solution, when drying a 
glass substrate front face, as a result of leaving a non-dryer part intentionally and trying electroless 
deposition processing, the phenomenon which BUTSU generates was actually looked at by the non- 
dryer part. 

[0022] It is the process adopted based on the above-mentioned knowledge, and the aforementioned 
desiccation process in the manufacture approach of this invention does so the operation which prevents 
generating of BUTSU, and is most important process in manufacture about the substrate for magnetic- 
recording media of this invention. That is, it becomes possible by making homogeneity dry the front 
face of a glass substrate in the above-mentioned desiccation process to form the electroless deposition 
film of uniform surface roughness without the plating part which tin or a palladium particle can be made 
to stick to homogeneity with sufficient adhesion on the surface of a glass substrate, consequently 
contains BUTSU. And without [ therefore ] almost changing surface roughness, even if surface 
roughness (Rmax) uses the glass substrate which is about 500A, further, even if it carries out sequential 
formation of a magnetic layer, a protective layer, and the lubricating layer on it, a magnetic-recording 
medium 500A or less is obtained for the maximum height, and, also as for low surfacing of 500A or 
less, a head becomes possible [ flying to stability ]. 

[0023] As the desiccation approach in the above-mentioned desiccation process, the approach of 
carrying out air-dried processing, after rinsing a glass substrate may be used. However, in air-dried 
processing, the non-dried remainder may arise [ desiccation of the part in contact with the jig to 
support ] [ else ]. And when electroless deposition processing is performed with this condition, the 
plating part which contains BUTSU in the non-dried remainder generates. On the other hand, after 
rinsing, since the method of being immersed in pure water and drying a glass substrate with raising 
gradually can perform homogeneity desiccation of a glass substrate, without producing the non-dried 
remainder, it is desirable. Under the present circumstances, it is also desirable to form a heater in the 
upper part of a pure-water tub, and to accelerate desiccation. 

[0024] Furthermore, the method of pulling up a glass substrate again out of the hot pure water which 
raised temperature can also make a rate of drying quick, and is desirable. However, at the temperature 
higher than 80 degrees C which is the usual temperature at the time of hot water rinsing, although a rate 
of drying becomes quick, it becomes easy to generate the plating part containing BUTSU. The reason is 
presumed to become easier to move the tin thru/or palladium to which it stuck, and to condense as a 
result of putting the front face of a glass substrate to a long duration elevated temperature comparatively 
in the condition of having got wet. Therefore, as for the temperature of hot pure water, it is desirable to 
make it 60 degrees C or less. Of course, the usual quick desiccation approach of having used the heater 
besides the above may be adopted. 

[0025] The glass substrate processed at the desiccation process shifts to the electroless deposition 
process of degree process. In this case, if a glass substrate is immersed in ultrapure water before shifting 
to an electroless deposition process, since electroless deposition without nonuniformity can be 
performed, it will be desirable. An electroless deposition process can be carried out according to a well- 
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known approach. Usually, a commercial non-electrolyzed NiP plating bath ("en plate NI-4828" by 
Meltex) is used, and predetermined time processing of the glass substrate is carried out in a plating bath. 
[ for example, ] A non-electrolyzed NiP plating bath is used for PHs 3-6, usually preparing, and bath 
temperature is good to consider as 50-85 degrees C. 

[0026] Although non-electrolyzed NiP plating layer thickness can be chosen as arbitration, in order to 
acquire good corrosion resistance under high-humidity/temperature, it is good to make [ 1000-20000A ] 
it preferably the range of 1500-5000A. Moreover, although what is necessary is just to perform heat 
treatment after the plating stratification for raising the adhesion of a glass substrate and a deposit usually 
carried out if needed when the maximum height of a glass substrate is 150A - 500A, it is more desirable 
to heat-treat, when plating layer thickness is enlarged. 

[0027] Next, the magnetic-recording medium of this invention is explained. Drawing 1 is the partial 
cross-section explanatory view showing an example of the magnetic-recording medium of this 
invention. The magnetic-recording medium of this invention is a magnetic-recording medium by which 
the maximum height (Rmax) prepares a nonmagnetic electroless deposition layer (non-electrolyzed NiP 
deposit) (2), a magnetic layer (4), and a protective layer (6) one by one at least, and changes on the glass 
substrate (1) which has surface roughness 500A or less, and is characterized by the surface maximum 
height (Rmax) being 500A or less. Among drawing, in order that (3) may make the magnetic properties 
of a magnetic layer (4) good, it is the nonmagnetic substrate layer prepared if needed, and (6) is a 
lubricating layer usually prepared. And a nonmagnetic substrate layer (3), a magnetic layer (4), and a 
protective layer (5) can be formed by the well-known spatter. 

[0028] Cr, Ti, or NiP is usually used for a nonmagnetic substrate layer (3), and elements, such as Si, V, 
and Cu, may be added to Cr or Ti. Nonmagnetic substrate layer (3) thickness is usually made into about 
500-3000A. 

[0029] Co system alloy which uses as a principal component Co expressed with Co-Cr, Co-Cr-X, Co- 
nickel-X, Co-W-X, etc. as a magnetic layer (4) can be used. Here, one sort or two sorts or more of 
elements chosen from the group which consists of Li, Si, B, calcium, Ti, V, Cr, nickel, As, Y, Zr, Nb, 
Mo, Ru, Rh, Ag, Sb, Hf, Ta, W, Re, Os, Ir, Pt, Au, La, Ce, Pr, Nd, Pm, Sm, and Eu as X are mentioned. 
Thickness of a magnetic layer (4) is usually made into about 300-1 000A. 

[0030] A protective layer (5) may consist of carbonaceous film, zirconia film, etc. by the spatter, in 
addition the spreading film of organic silicon is sufficient as it. Solid lubricants, such as a fluid 
lubrication agent of fluorine systems, such as a perphloro polyether, and a fatty acid, are used for a 
lubricating layer (6). 

[0031] In the magnetic-recording medium of this invention, the surface roughness of a glass substrate 
(1) is good on a glass substrate (1) to make 150A - 500A into the range of 150A - 400A preferably with 
the maximum height except for the case where the metal layer of the irregularity which consists of 
aluminum etc. is formed, by vacuum evaporationo or the spatter as it mentioned above. And as for the 
sum total thickness of aforementioned each class, it is desirable that it is the thickness which can 
maintain the maximum height (Rmax) of the front face of a magnetic-recording medium in the range of 
150-500A. The magnetic-recording medium of this mode on the nonmagnetic electroless deposition 
layer (non-electrolyzed NiP deposit) (2) of the glass substrate for magnetic-recording media of this 
invention mentioned above (1), for example A nonmagnetic substrate layer (3), A magnetic layer (4), a 
protective layer (5), and a lubricating layer (6) can be prepared one by one, and it can constitute by 
making the maximum height (Rmax) of the front face of a magnetic-recording medium into the range of 
150-500A. In addition, an above-mentioned nonmagnetic substrate layer (3) and an above-mentioned 
lubricating layer (6) are a layer of arbitration, and can attain the maximum height of the front face of a 
magnetic-recording medium by controlling the thickness of each class prepared on a non-electrolyzed 
NiP deposit (2). 

[0032] And usually let thickness of above-mentioned each class be the following range. That is, 
thickness of about 50-500A and a lubricating layer (6) is made [ the thickness of a non-electrolyzed NiP 
deposit (2) / 20000A and 1000 - nonmagnetic substrate layer (3) thickness / the thickness of about 500- 
3000A and a magnetic layer (4) ] into about 5-1 00A for the thickness of about 300-1 000A and a 
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protective layer (5). 

[0033] By the way, it is reported that magnetic properties fall under the effect of the moisture of a glass 
substrate, and coercive force becomes small by the spatter when a nonmagnetic substrate layer and a 
magnetic layer are formed in a direct glass substrate ("J. Appl.Phys.67(9)" (Vol. 1, 1990, P.4701)). 
However, according to the substrate for magnetic-recording media of this invention, the effect of the 
moisture of a glass substrate can be prevented and the fall of coercive force is prevented by the 
laminating of a non-electrolyzed NiP deposit. 

[0034] Moreover, the almost same electric resistance as the aluminum substrate which covered the 
conventional non-electrolyzed NiP deposit can be acquired by having formed the conductive non- 
electrolyzed NiP deposit in the glass substrate. Therefore, not only membrane formation on the usual 
spatter conditions but the spatter membrane formation by the substrate bias method which impresses 
negative bias potential to a glass substrate can be attained, where negative bias potential is impressed, an 
under-coating layer and/or a magnetic layer can be formed, and the magnetic-recording medium of high 
coercive force can also be manufactured. 
[0035] 

[Example] Hereafter, although an example explains this invention to a detail further, this invention is not 
limited to the following examples, unless the summary is exceeded. In addition, in many following 
examples, surface roughness used the sensing-pin type granularity meter "TARISU 
tetraethylpyrophosphate" of British Rank Taylor HOBUSON, and measured it on one 200,000 times the 
measurement scale factor [ the sensing-pin dimension of 0.2x0.2 micrometers, measurement rate 0.04 
mm/sec, and ] of this, and the conditions of 0.33Hz of cut off frequencies. Moreover, the surfacing 
guarantee height of a head was measured using the glide circuit tester ( f, RG550 ,! by Hitachi Electronics 
Engineering). 

[0036] Example 1 outer diameter of 65mm, the bore of 20mm, and the glass-ceramics substrate (U.S. 
Corning, Inc., trade name "a kana site") of 0.889mm of board thickness were used. The center line 
average of roughness height (Ra) was [ 43 A and the maximum height (Rmax) of the surface roughness 
of this glass substrate ] 420A. By the following electroless deposition processings, NiP plating was 
formed on the front face of the above-mentioned glass substrate. 

[0037] First, cleaning processing of the above-mentioned glass substrate is carried out with neutral 
detergent, and it is SnC12 of after rinsing (especially the water used in subsequent rinsings means ion 
exchange water, as long as there is no notice), and 0.3 g/1 with ion exchange water. It was immersed in 
the water solution (25 degrees C of bath temperature) for 1 minute, and susceptibility- ization- 
processed. Subsequently, PdC12 of 0. 1 g/1 after rinsing a glass substrate It was immersed in the water 
solution (50 degrees C of bath temperature) for 1 minute, activation was carried out to it, and it was once 
immersed in the 30-degree C ultrapure water tub after rinsing, and pulled up from the ultrapure water 
tub at the raising rate of 30 mm/min. And it was immersed in the back ion-exchange- water tub which 
made homogeneity dry the front face of a glass substrate. 

[0038] Subsequently, the non-electrolyzed NiP plating film was formed by the thickness of 1500 A on 
the surface of the glass substrate by PH4.5 and the conditions of 79 degrees C of bath temperature in the 
commercial non-electrolyzed NiP plating bath ("en plate NI-4828" by Meltex). 150 degrees C and 1- 
hour heat treatment were carried out with the clean oven after rinsing. Center line granularity (Ra) was 
[ 48A and the maximum height (Rmax) of the surface roughness of the non-electrolyzed NiP deposit on 
a glass substrate ] 43 OA. 

[0039] After inserting the above-mentioned glass substrate in DC magnetron sputtering equipment and 
carrying out evacuation to lxlO-6Torr, The temperature up of the substrate temperature is carried out to 
250 degrees C. Under the condition of argon partial pressure 5xlO-3Torr, On the top face of a non- 
electrolyzed NiP deposit, it continued one by one, the 1000A under-coating layer (Cr), the 600A 
magnetic layer (CoCrl2Ta2 at%), and the 200A carbon protective layer were formed, and the magnetic- 
recording medium was produced. The center line average of roughness height (Ra) was [ 46A and the 
maximum height (Rmax) of the surface roughness of a magnetic-recording medium ] 428A. 
[0040] As a result of measuring the head surfacing guarantee height of the above-mentioned magnetic- 
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recording medium, in measurement height of 480A, the collision with a head and the projection of a 
magnetic-recording medium was not accepted. Moreover, although the fluid lubrication agent 
("AJVKOOl" by the MONTE froth company) of a fluorine system was applied to the front face of the 
above-mentioned magnetic-recording medium and the contact start stop test (endurance test of a head 
and a magnetic-recording medium by equipment starting and a halt of the repeat which attaches a 
medium in a magnetic recording medium) was performed, after 20,000 tests was good. Furthermore, any 
change was not accepted, either, although the corrosion-resistant test which puts the above-mentioned 
magnetic-recording medium into a clean high-humidity/temperature tub, and is held at 85 degrees C and 
80% of relative humidity for 504 hours again was carried out. 

[0041] In example of comparison 1 example 1, the desiccation after "PdC12 water-solution immersion- 
rinsing" in a series of electroless deposition down stream processing was omitted, it was immersed in the 
electroless deposition tub, got the glass substrate after rinsing wet, and except having formed NiP 
plating by electroless deposition, it was operated like the example 1 and the glass substrate was 
obtained. As a result of measuring the surface roughness of the non-el ectrolyzed NiP deposit on the 
obtained glass substrate, the center line average of roughness height (Ra) was 63A, and the maximum 
height (Rmax) was 173 3 A. There were 25 peaks at which the maximum height (Rmax) exceeds 500A in 
0.5mm of measurement length. As a result of using the above-mentioned glass substrate, creating a 
magnetic-recording medium in the same sputtering technique as an example 1 and measuring head 
surfacing guarantee height, the head collided with the projection in surfacing height of 1800A. 
[0042] Neutral detergent washed the SODA lime glass substrate which carried out example two- 
generations study strengthening, chemical etching processing was carried out using the water solution 
which contains a 4 Ns potassium fluoride and 0.6-N fluoric acid after rinsing with ion exchange water, 
and irregularity was prepared in the glass substrate front face. The center line average of roughness 
height (Ra) was [ 30A and the maximum height (Rmax) of surface roughness ] 340A. By the same 
electroless deposition processing as an example 1, NiP plating was formed on the front face of the. 
above-mentioned glass substrate. 

[0043] As a result of measuring the surface roughness of the non-electrolyzed NiP deposit on the 
obtained glass substrate, the center line average of roughness height (Ra) was 28 A, and the maximum 
height (Rmax) was 340A. The magnetic-recording medium was created in the same sputtering technique 
as an example 1 using the above-mentioned glass substrate. The center line average of roughness height 
(Ra) was [ 30A and the maximum height (Rmax) of the surface roughness of the obtained magnetic- 
recording medium ] 340A. Moreover, as a result of measuring head surfacing guarantee height, in 
measurement height of 480 A, the collision with a head and the projection of a magnetic-recording 
medium was not accepted. 

[0044] In example of comparison 2 example 2, the desiccation after "PdC12 water-solution immersion- 
rinsing" in a series of electroless deposition down stream processing was omitted, it was immersed in the 
electroless deposition tub, got the glass substrate after rinsing wet, and except having formed NiP 
plating by electroless deposition, it was operated like the example 2 and the glass substrate was 
obtained. 

[0045] As a result of measuring the surface roughness of the non-electrolyzed NiP deposit on the 
obtained glass substrate, the center line average of roughness height (Ra) was 50A, and the maximum 
height (Rmax) was 105 OA. As a result of using the above-mentioned glass substrate, creating a 
magnetic-recording medium in the same sputtering technique as an example 1 and measuring head 
surfacing guarantee height, the head collided with the projection in surfacing height of 1 100 A. 
[0046] It sets in the example 3 example 2, and is PdC12. It carried out like the example 2 except having 
performed desiccation of the glass substrate after the activation in a water solution, and rinsing with ion 
exchange water using the heater of 700W. The center line average of roughness height (Ra) was [ 32 A 
and the maximum height (Rmax) of the surface roughness in the condition of having prepared the non- 
electrolyzed NiP deposit in the glass substrate front face ] 352A. In addition, the center line average of 
roughness height (Ra) was [ 31 A and the maximum height (Rmax) of the surface roughness after 
magnetic-recording medium production ] 3 60 A. Moreover, when measured with the glide circuit tester, 
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the collision with a magnetic-recording medium was not accepted in head surfacing height of 480A. 
[0047] 

[Effect of the Invention] According to this invention explained above, by excelling in endurance and 
preparing an electroless deposition layer, it can excel in corrosion resistance, and, moreover, the head 
for record playback can be surfaced to stability by low surfacing of 500A or less, therefore the magnetic- 
recording medium which can attain remarkable high recording density is obtained. 
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- * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate for magnetic-recording media characterized by for the maximum height (Rmax) 
preparing the nonmagnetic electroless deposition layer of surface roughness 5 00 A or less, and changing 
on the glass substrate with which the maximum height (Rmax) has surface roughness 500A or less. 
[Claim 2] An activation process and an electroless deposition process are prepared in sequence a 
susceptibility chemically-modified [ of the glass substrate with which the maximum height (Rmax) has 
surface roughness 500A or less ] degree. The manufacture approach of the substrate for magnetic- 
recording media characterized by establishing the desiccation process of a glass substrate between an 
activation process and an electroless deposition process in the manufacture approach of the substrate for 
magnetic-recording media according to claim 1 which establishes a rinsing process between each 
process and changes. 

[Claim 3] The magnetic-recording medium characterized by being the magnetic-recording medium by 
which the maximum height (Rmax) prepares a nonmagnetic electroless deposition layer, a magnetic 
layer, and a protective layer one by one at least, and changes on the glass substrate which has surface 
roughness 500A or less, and the surface maximum height (Rmax) being 500A or less. 
[Claim 4] The magnetic-recording medium according to claim 3 whose sum total thickness of each class 
prepared on a nonmagnetic electroless deposition layer it is the magnetic-recording medium which 
prepares a magnetic layer and a protective layer one by one at least, and changes on the nonmagnetic 
electroless deposition layer of the substrate for magnetic-recording media according to claim 1, and is 
the thickness which can maintain the maximum height (Rmax) of the front face of a magnetic-recording 
medium in the range of 1 50-500A. 



[Translation done.] 
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DRAWINGS 




[Drawing 1 ] 
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